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WHY 
E. Coli  - CUPID ? 
Cuprum Indicator 

 



FOOD DEMANDS 

INTENSIVE FARMING CHEMICALS 
PESTICIDES USAGE  



Chemicals Pesticides : 
A chemicals compound used for destroying insects or other 

organisms harmful to cultivated plants or to animals 

• Advantages: Quick result and Easy to apply 
• Disadvantages: High intensity usage is toxic for human and 
environment 



Copper based pesticides is one of the most used pesticides 
due to broad spectrum function 

 Copper Hydroxide  

 Agrocide 77WP,  

 Champion77WP,  Kocide54WG 

 Copper Oxide 

 Nordox 56WP & 86WP 

 Copper Oxine  

 Hylite 150EC 

 Copper Hexa Fluorocylicate 

 Cefka 97SP  

 Copper Oxichloride 

 Kasumin 5/75WP, Probox 50WP  

 Copper Oxisulphate  

 Sultricob 93 WP 

 Copper Sulphate 

 Betawood 97WG 



COPPER EXCESSIVE SYMPTOMS in PLANTS  

Chlorosis  

Necrosis  

Silene vulgaris shows 
that soil contains high 

concentrations of 
cuprum  



COPPER TOXICITIES in HUMAN  



Bio Brick Design:  

E. Coli - CUPID 

OBJECTIVES: 

COPPER INDICATOR IN WATER  

USING ENGINEERED  Escherichia coli 

http://parts.igem.org/File:UUChromo.jpg


PARTS USED: 

Design E. coli CUPID using assembly method RCF 10  

http://parts.igem.org/File:BioBrickexpressionvector.png


PARTS USED: 



PARTS USED: 



Promoter 
Cu sensitive RBS CDS 





Bio Brick Design: 
  



Overview CUPID System  

Bacteri E.coli 

 Cu 

Bacteri E.coli 



FUTURE DEVELOPMENT  

FUTURE RESEARCH:   

 Quantitative Measurement of copper content 

 To enhance E. coli resistance to high excessive copper 

 

FUTURE PRODUCT  

EASY AND CHEAP KIT 

Blotter paper color indicator 
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METHODS TO DETECT PESTICIDES  

Chromatographic Methods  Gas Chromatography 
(GC) & High Performance Liquid Chromatography 
(HPLC) , coupled with mass spectrometry ( MS)  
 
•  Sensitive and realiable  
•  Complex  
•  A lot f time to realize the analysis  
•  Required highly trained technicians  
•  not in-field / on-site detection  



METHODS TO DETECT COPPER IN WATER 







COPPER  FOR  CROP PRODUCTION  

• Classified as a micronutrient 
 
Role in plant growth :  
• promotes seed production and formation  
• plays an essential role in chlorophyll formation 
• essential for proper enzyme activity  
 
 
 



COPPER  IN SOILS  

 
 
 
 
• Copper is not mobile in soils  
 
Available Cu can vary from 1 to 200 ppm in both mineral and 
organic soils 
 
• Related to soil pH              availability Cu  
 
 
 

 
 



FUTURE DEVELOPMENT  



FUTURE DEVELOPMENT  



FUTURE DEVELOPMENT  



CUPID  BIOSENSOR  



CUPID  BIOSENSOR  



Prefix: GAATTCGCGGCCGCTTCTAGAG 

 CTTCCGCGCCGGCGAAGATCTC 

Suffix: TACTAGTAGCGGCCGCTGCAG 

 ATGATCATCGCCGGCGACGTC 

EcoRI 
XbaI 
SpeI 
PstI 
NotI 

Prefix cut with XbaI: 
...GCTT^CTAG AG 

...CGAA GATC^TC 

Suffix cut with SpeI: 
TA^CTAG TAGC... 

AT GATC^ATCG... 

SpeI + XbaI 
...TA^CTAG AG... 

...AT GATC^TC... 

http://partsregistry.org/Help:BioBrick_Prefix_and_Suffix 

Desain biologi sintetik CUPID E. coli ini menggunakan Standar RFC 10, 
yaitu desain standar perangkaian BioBrick Parts dengan menggunakan 
enzim restriksi dan ligasi yang membentuk situs scar atau M 



PENGEMBANGAN RANCANGAN 

• Bakteri E.coli dibuat dalam bentuk blotter, sehingga mudah 
untuk diaplikasikan di lapangan 

• Sistem CUPID dikembangkan menjadi metode deteksi 
kuantitatif 

 Level induksi (konsentrasi Cu)  level ekspresi 

• Sistem CUPID dikembangkan untuk menjadi detektor 
senyawa logam lainnya, misalnya merkuri 

 




